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Technical Field 

The present invention relates to an outdoor-installed power conditioner 
converting direct current (DC) power produced by an independent DC power supply 
into alternating current (AC) power to supply the power to a general AC load for home 
and business use or to an existing commercial power system. 
Background Art 

A solar battery is known as a simple and clean energy source without emitting 
toxic substances. Exposed to sunlight, it operates as a DC power supply and outputs 
DC power. A power conditioner for photovoltaic power generation system serves to 
convert DC power generated by a solar battery into AC power to supply the power to a 
general AC load or to an existing commercial power system. Since the solar battery is 
installed at a location receiving sunlight, such as on a roof of a house, the power 
conditioner for photovoltaic power generation system is also installed outdoors in many 
cases. 

To protect such an outdoor-installed power conditioner from external factors 
such as rainwater, dust or impact, an enclosure is used to house the outdoor-installed 
power conditioner. Fig. 22 is a perspective view showing an enclosure for a 
conventional outdoor-installed power conditioner. 

Referring to Fig. 22, an enclosure 201 for an outdoor-installed power 
conditioner includes an outer case 202 housing the power conditioner and a lid 203 . 
Outer case 202 is open at its one side face, and lid 203 is used to close the opening. 
Lid 203 is fastened to outer case 202 from the opening front side of outer case 202, with 
a plurality of screws 204. 

Fig. 23 is a front view showing the outdoor-installed power conditioner housed 



- 1 - 



) 



in the outer case in Fig. 22. Referring to Fig. 23, outer case 202 houses an 
input/output terminal pad 207 for connecting interconnections from a commercial power 
system 209 and a DC power supply 208, and a power converter 206 for converting DC 
power into AC power. When carrying out electric work for connecting the 
interconnections from DC power supply 208 and commercial power system 209, screws 
204 are loosened to remove lid 203 from outer case 202, and then the work is carried 
out. 

However, in enclosure 201 for the conventional outdoor-installed power 
conditioner, the number of screws 204 used for fastening should be increased to achieve 
closer contact between outer case 202 and lid 203 to prevent rainwater or the like from 
infiltrating into the inside from a gap between the attachment faces of outer case 202 
and lid 203. Such an increase in the number of screws 204 causes problems of an 
increase in manufacturing cost and a decrease in workability of attaching lid 203 to 
outer case 202, 

In addition, in enclosure 201 for the outdoor-installed power conditioner, since 
lid 203 is fastened with screws 204 from the front side of enclosure 201, the appearance 
of enclosure 201 is spoiled. 

Further, when lid 203 is removed from outer case 202 for carrying out the work 
for connecting the interconnections, power converter 206 will become exposed since lid 
203 has the same size as that of the opening of outer case 202. If the work for 
connecting the interconnections is carried out in such a situation, the worker may 
accidentally touch or damage power converter 206. Furthermore, a foreign matter 
such as dust is more likely to enter the inside of outer case 202 during the work for 
connecting the interconnections. 

The following is another conventional outdoor-installed power conditioner. Fig. 
24 is a perspective view showing an appearance of the conventional outdoor-installed 
power conditioner. 

Referring to Fig. 24, an outdoor-installed power conditioner 301 includes an 



outer case 302, a lid 304 closing an opening provided on the front side of outer case 302, 
and a mounting plate 303. Outdoor-installed power conditioner 301 is installed 
outdoors with mounting plate 303 mounted on an outer wall of a building. An intake 
vent 305 is provided in a bottom face 302a of outer case 302, and an exhaust vent 306 is 
provided in a rear face 302b of outer case 302. Intake vent 305 is provided with 
rectangular holes arranged in a plurality of rows. Mounting plate 303 is provided on 
rear face 302b of outer case 302 in communication with exhaust vent 306, and a slit 
portion 307 is provided in its side face. 

Fig. 25 is a cross-sectional view along the line XXV-XXV in Fig. 24. Referring 
to Fig. 25, a power converter 335 converting DC power output from a solar battery or 
the like into AC power is provided within outer case 302. A power element 314, 
which is the most heat generating element in power converter 335, is provided so as to 
contact a surface of a heat sink 3 1 1 attached on bottom face 302a of outer case 302. 

In an upper part of outer case 302, a fan supporting portion 3 17 is fastened on 
rear face 302b of outer case 302 with a screw 318. A fan 3 1 6 is fastened to fan 
supporting portion 317 with screws 3 15a and 3 15b so as to be located between fan 
supporting portion 3 1 7 and heat sink 311. A rotary blade is provided within fan 3 1 6, 
blowing air in a direction indicated by an arrow 331. The air introduced by fan 316 
into fan supporting portion 317 flows in a direction indicated by an arrow 332 and is 
exhausted from exhaust vent 306. Fan 3 16 is provided such that the direction indicated 
by arrow 331 and the direction indicated by arrow 332 form an angle P of 90°. 

Rear face 302b of outer case 302 is provided with an upper hook portion 320, a 
middle hook portion 333, and a lower screw-fastened portion 319. Outer case 302 is 
fixed to mounting plate 303 by locking these portions to facing portions of mounting 
plate 303 and fastening them with screws. 

Fig. 26 is a cross-sectional view along the line XXVI-XXVI in Fig. 24. With 
reference to Fig. 26, a cooling structure of conventional outdoor-installed power 
conditioner 301 will now be described. 
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Referring to Fig. 26, outside cool air is taken in from intake vent 305 provided in 
bottom face 302a of outer case 302 into heat sink 3 1 1 by operating a rotary blade 329 
within fan 3 16. The inside of heat sink 3 1 1 is divided into a plurality of chambers by 
blade portions extending vertically, and the air passes through each chamber formed in 
5 this manner. Since the heat generated at power element 314 has been conducted to the 
blade portions of heat sink 311, the air passes in contact with the blade portions within 
heat sink 3 1 1 and removes the heat of the blade portions. As a result, power converter 
335 is cooled down. 

The air heated by heat exchange with the blade portions within heat sink 311 

10 moves to an upper part of heat sink 311, passes through an aperture 323 provided in a 
bottom face of fan 3 16 and an aperture 324 provided in a bottom face of fan supporting 
portion 317, and is blown into fan supporting portion 317. The air blown into fan 
supporting portion 317 first strikes against an upper face of fan supporting portion 317. 
About 50 percent of the air striking against the upper face flows in a direction toward 

15 exhaust vent 306 indicated by an arrow 326, and the remaining 50 percent flows in a 
direction opposite to exhaust vent 306 indicated by an arrow 327 and circulates within 
fan supporting portion 317. 

The air exhausted from exhaust vent 306 passes through a space formed by 
mounting plate 303 and is exhausted from slit portion 307. Since the air flows in a 

20 direction indicated by an arrow 328 in this case, it first strikes against mounting plate 
303 and is exhausted from slit portion 307 to the outside of outdoor-installed power 
conditioner 301. 

In the cooling structure actively taking in outside cool air to air-cool the inside 
with the air as described above, air used for heat exchange should readily be exhausted 
25 outside the conditioner. Further, the enclosure for an outdoor-installed power 
conditioner should protect the electronics provided in the enclosure from external 
factors such as rainwater or dust. Furthermore, since the fan taking in outside air is 
driven by a motor and is a consumable, it is to be replaced at the end of its life. Thus, 
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maintenance of the fan should be performed easily. 

However, in conventional outdoor-installed power conditioner 301, the direction 
in which the air blown out by fan 316 flows is relatively perpendicular to the direction in 
which the air exhausted from exhaust vent 306 flows, and thus the air taken in by fan 
5 3 16 is not efficiently exhausted to the outside of outer case 302. Further, also within 
mounting plate 303, the air first strikes against mounting plate 303, and thus is not 
efficiently exhausted from slit portion 307 to the outside of outdoor-installed power 
conditioner 301. Due to the above-mentioned reasons, efficiency for cooling power 
converter 335 in heat sink 311 may be reduced, leading to the possibility of an increase 

10 in the temperature of power converter 335 not being suppressed sufficiently. 

Further, if opening areas of intake vent 305 and exhaust vent 306 are enlarged in 
an attempt to take in more air to the inside of outer case 302 and improve cooling 
efficiency, rainwater may infiltrate into outer case 302 from intake vent 305 and exhaust 
vent 306 during a rainstorm or the like. 

15 Furthermore, when fan 3 16 is to be removed from outer case 302 for its 

maintenance, interference of heat sink 31 1 and power converter 335 when removing 
screws 3 1 5a and 3 1 5b is troublesome. Therefore, firstly, screw 3 1 8 should be 
unfastened to remove fan supporting portion 317 from outer case 302, and then screws 
3 15a and 3 15b should be unfastened to remove fan 3 16 from fan supporting portion 317. 

20 Performing such a work takes time and effort, degrading workability during the 
maintenance of fan 3 16. 

Still another conventional outdoor-installed power conditioner is disclosed in 
Japanese Patent Laying-Open No. 1 1-122949. The power conditioner includes an 
enclosure, and an exhaust vent is provided in a rear face of the enclosure. Cooling 

25 wind cooling a power supply apparatus within the enclosure is exhausted from the 
exhaust vent. The enclosure is mounted via a wall-hung plate attached on an outer 
wall surface. Here, a spacer piece is provided between the wall-hung plate and the rear 
face of the enclosure, which forms a gap between the exhaust vent and the outer wall 
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surface to prevent the exhaust vent from being blocked by the outer wall. 

In the above power conditioner, the cooling wind is exhausted from the exhaust 
vent provided in the rear face of the enclosure. Since the periphery of the exhaust vent 
is open to the outside, rainwater may easily infiltrate from the exhaust vent into the 
5 enclosure. Further, when trash such as fallen leaves accumulates between the rear face 
of the enclosure and the outer wall surface, the exhaust vent may be clogged by the trash. 
Disclosure of the Invention 

A first object of the invention is to provide an enclosure for an outdoor-installed 
power conditioner which effectively protects the outdoor-installed power conditioner 
10 from an external factor such as rainwater or dust and is excellent in appearance and 
workability during maintenance. 

A second object of the invention is to provide an outdoor-installed power 
conditioner which efficiently exhausts air taken into the conditioner via a fan, prevents 
rainwater from infiltrating into the conditioner from an intake vent and an exhaust vent, 
15 and is excellent in workability during maintenance of the fan. 

A third object of the invention is to provide an outdoor-installed power 
conditioner capable of securing an exhaust channel reliably and preventing rainwater 
infiltration into its inside. 

An outdoor-installed power conditioner according to the present invention 
20 includes an enclosure housing a power converter therein. The enclosure includes an 

outer case having a side face provided with an opening for housing the power converter, 
and a lid for closing the opening. The outer case includes a first projecting strip 
portion provided on a top face side of the outer case and on an outer peripheral portion 
defining the opening, and extending with projecting outwardly from the outer case. 
25 The lid includes a second projecting strip portion provided at a position facing the first 
projecting strip portion. With the opening of the outer case closed with the lid, the 
first and second projecting strip portions make close contact with each other along a* 
direction in which the first and second projecting strip portions extend. 
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According to the outdoor-installed power conditioner formed as described above, 
since the first and second projecting strip portions are in close contact along the 
direction in which the first and second projecting strip portions extend, rainwater falling 
on a top face of the outdoor-installed power conditioner can be prevented from 
5 infiltrating into the enclosure from a gap between the outer case and the lid. In 

addition, by taking a structure in which the first or the second projecting strip portion is 
fitted into a concave portion partly formed by the other projecting strip portion to 
achieve close contact between the first and the second projecting strip portions, fixing 
means to fix the lid to the outer case can be omitted on the top face side. Thus, 

10 manufacturing cost can be reduced, and appearance of the outdoor-installed power 
conditioner can be improved. 

Preferably, the outer peripheral portion is formed of a ribbed body, surrounding 
the opening and projecting from the side face provided with the opening. According to 
the outdoor-installed power conditioner formed as described above, strength in the 

15 opening of the outer case can be improved. 

Preferably, the first projecting strip portion extends from one end to the other 
end of the outer peripheral portion provided with the first projecting strip portion. 
According to the outdoor-installed power conditioner formed as described above, 
rainwater falling on the top face of the outdoor-installed power conditioner can be 

20 guided to both sides of the outer peripheral portion. Since the rainwater guided to the 
both sides of the outer peripheral portion is guided downward by gravity and drained, it 
does not infiltrate into the enclosure. 

Preferably, the first or the second projecting strip portion includes a portion 
guiding the other projecting strip portion when the opening of the outer case is closed 

25 with the lid. According to the outdoor-installed power conditioner formed as 

described above, since one projecting strip portion is guided by the other projecting strip 
portion when the opening of the outer case is closed with the lid, the first and the second 
projecting strip portions can be brought into close contact smoothly. Therefore, 



workability in attaching the lid to the outer case can be improved. Further, such a 
structure can prevent a case where a worker mistakenly thinks that the lid is attached at 
an appropriate position and thus rainwater infiltrates from a gap made on that occasion 
into the enclosure. 

Preferably, the lid further includes first fixing means provided in a face other than 
a face facing the opening to fix the lid to the outer case. According to the outdoor- 
installed power conditioner formed as described above, since the first fixing means is 
provided in a face other than the face facing the opening, the appearance of the outdoor- 
installed power conditioner can be improved. 

Preferably, the outdoor-installed power conditioner includes the power converter 
requiring no maintenance work and a maintenance portion requiring maintenance work, 
and the lid includes a first portion closing the power converter and a second portion 
closing the maintenance portion. According to the outdoor-installed power conditioner 
formed as described above, when performing maintenance for the outdoor-installed 
power conditioner, required work can be performed by removing only the second 
portion closing the maintenance portion requiring maintenance work. This can prevent 
a foreign material such as dust from entering the inside of the enclosure. Further, this 
can prevent a worker from accidentally touching or damaging the power converter 
requiring no maintenance work while working. 

Preferably, second fixing means fixing the first portion to the outer case is 
covered with the second portion. According to the outdoor-installed power 
conditioner formed as described above, since the second fixing means fixing the first 
portion is covered with the second portion and thus not discernible in appearance, the 
appearance of the enclosure can be improved. Further, since the first and the second 
portions are adjacent to each other so as to completely close up the outer case, covering 
the second fixing means with the second portion in this manner can easily be achieved. 

Preferably, the second portion is provided lower than the first portion, and each 
of the first and second portions has an edge confronting each other. The edge of the 
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second portion is bent toward the inside of the enclosure to form an inclined face, and 
the inclined face is located on a line extending from the edge of the first portion. 
According to the outdoor-installed power conditioner formed as described above, 
rainwater falling down from an outer surface of the first portion can be prevented from 
infiltrating into the enclosure from a gap formed at a position where the first and the 
second portions confront each other. 

Preferably, the enclosure includes an intake vent and a first exhaust vent, and a 
fan cooling down the power converter is provided in the enclosure. The fan blows air 
taken in from the intake vent to flow through the power converter to the first exhaust 
vent. The fan is inclined with respect to the first exhaust vent such that a direction in 
which the air blown out from the fan flows and a direction in which the air exhausted 
from the first exhaust vent flows form an acute angle. 

According to the outdoor-installed power conditioner formed as described above, 
the air taken in from the intake vent by the fan cools down the power converter as a heat 
source of the outdoor-installed power conditioner. Since the relative position of the 
fan with respect to the first exhaust vent is determined such that the direction in which 
the air blown out from the fan flows and the direction in which the air exhausted from 
the first exhaust vent flows form an acute angle, the air used for heat exchange with the 
power converter is efficiently exhausted from the first exhaust vent out of the enclosure. 
This can suppress an increase in the temperature of the power converter provided within 
the enclosure. 

Preferably, the outdoor-installed power conditioner further includes an exhaust 
channel forming member communicating with the first exhaust vent and provided 
adjacent to the enclosure. The exhaust channel forming member includes a second 
exhaust vent for exhausting the air exhausted from the first exhaust vent out of the 
outdoor-installed power conditioner. According to the outdoor-installed power 
conditioner formed as described above, since the exhaust channel forming member is 
provided adjacent to the enclosure so as to cover the first exhaust vent, this structure 



can prevent outside rainwater from infiltrating directly from the first exhaust vent into 
the enclosure. Thus, electronics such as the power converter provided within the 
enclosure can be protected from rainwater. 

Preferably, the outdoor-installed power conditioner further includes an exhaust 
5 guide guiding the air from the first exhaust vent toward the second exhaust vent. 

According to the outdoor-installed power conditioner formed as described above, since 
the air exhausted from the first exhaust vent is guided toward the second exhaust vent 
by the exhaust guide, the air can efficiently be exhausted out of the outdoor-installed 
power conditioner. This can further suppress an increase in the temperature of the 

10 power converter provided within the enclosure. 

Preferably, the outdoor-installed power conditioner further includes a waterproof 
member formed on the inside of the enclosure to cover the intake vent. The 
waterproof member includes an intake guide guiding the air from the intake vent toward 
the power converter. According to the outdoor-installed power conditioner formed as 

15 described above, rainwater can be prevented from infiltrating from the intake vent into 
the enclosure during a rainstorm or the like. Thus, electronics such as the power 
converter provided within the enclosure can be protected from rainwater. Further, 
since the waterproof member has the intake guide, the air taken in from the intake vent 
into the enclosure can be guided toward the power converter as a heat source. By 

20 effectively guiding outside cool air toward the power converter in this manner, an 
increase in the temperature of the power converter can further be suppressed. 

Preferably, the fan is mounted to be directly attachable to and detachable from 
the enclosure. According to the outdoor-installed power conditioner formed as 
described above, the fan can easily be removed from the enclosure when, for example, a 

25 motor connected to the fan reaches the end of its life. Thus, the fan can easily be 
replaced, improving workability in maintenance of the fan. 

Preferably, the enclosure has an intake vent and a first exhaust vent, and the 
enclosure is provided with a fan blowing air taken in from the intake vent to flow 
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through the power converter to the first exhaust vent to cool down the power converter. 
An exhaust channel forming member is connected to the enclosure, and the exhaust 
channel forming member communicates with the first exhaust vent to form an exhaust 
channel therein, and has a second exhaust vent for exhausting the air within the exhaust 
5 channel outside. The exhaust channel forming member has a top face inclined so as to 
become lower in level with distance from the enclosure. 

According to the outdoor-installed power conditioner formed as described above, 
an exhaust channel from the first exhaust vent provided in the enclosure can reliably be 
secured by means of the exhaust channel forming member. Further, infiltration of 

10 rainwater or the like into the first exhaust vent can be prevented by the exhaust channel 
forming member. Furthermore, the top face of the exhaust channel forming member is 
inclined so as to become lower in level with distance from the enclosure, allowing 
rainwater to immediately run down to the side opposite to the outer case without 
accumulating on the top face of the exhaust channel forming member. Even when 

15 there is a joint between the exhaust channel forming member and the enclosure, 

rainwater infiltration from the joint can be prevented. For these reasons, an exhaust 
channel can be secured and electronics within the enclosure can be protected from 
rainwater. 

Preferably, the second exhaust vent is located lower than the first exhaust vent, 
20 and a first water stop member projecting toward the exhaust channel is provided along a 
lower end portion of the first exhaust vent. According to the outdoor-installed power 
conditioner formed as described above, rainwater infiltration into the enclosure can be 
suppressed by the first water stop member even when the rainwater fanned by wind 
infiltrates through the second exhaust vent into the exhaust channel during a rainstorm 
25 or the like. 

Preferably, a second water stop member is provided to project toward a position 
lower than the first water stop member in the exhaust channel, and the second water 
stop member is provided on a face facing a face provided with the first water stop 
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member. According to the outdoor-installed power conditioner formed as described 
above, the second water stop member makes rainwater infiltration into the enclosure 
more difficult. 

Preferably, the second water stop member is inclined to form a substantially right 
angle with respect to the top face of the exhaust channel forming member. According 
to the outdoor-installed power conditioner formed as described above, the heated air 
exhausted from the first exhaust vent can smoothly be guided into the exhaust channel. 

Preferably, the second exhaust vent is located in each of a right side face and a 
left side face of the exhaust channel forming member. Comparing an exhaust route 
formed between the second exhaust vent in the right side face and a right end of the first 
exhaust vent with an exhaust route formed between the second exhaust vent in the left 
side face and a left end of the first exhaust vent, a portion of the second water stop 
member located on the exhaust route having a longer distance is formed to project 
longer than a portion of the second water stop member located on the exhaust route 
having a shorter distance. According to the outdoor-installed power conditioner 
formed as described above, rainwater infiltration into the enclosure can be suppressed 
while minimizing an adverse effect on exhaust efficiency by the second water stop 
member. 

Preferably, the enclosure is mounted on a joining surface by locking the 
enclosure to the exhaust channel forming member fixed on the joining surface. 
According to the outdoor-installed power conditioner formed as described above, the 
enclosure can be mounted on the joining surface by means of the exhaust channel 
forming member, and securing of an exhaust channel and attachment of the enclosure 
can be performed at the same time. 

Preferably, the air exhausted from the first exhaust vent is guided by a backside 
of an inclined top panel forming the top face of the exhaust channel forming member, 
and introduced to a lower part of the exhaust channel. According to the outdoor- 
installed power conditioner formed as described above, the exhausted air can smoothly 
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be guided to the lower part of the exhaust channel by means of the inclined top panel. 
Further, the number of members required can be reduced, compared with the case where 
such a guide member is provided separately. 
Brief Description of the Drawings 

Fig. 1 is a perspective view showing an enclosure for an outdoor-installed power 
conditioner in a first embodiment of the present invention. 

Fig. 2 is a cross-sectional view along the line II-II in Fig. 1. 

Fig. 3 is a cross-sectional view along the line El-Ill in Fig. 1. 

Fig. 4 is a cross-sectional view showing a condition in which a lid is attached to 
an outer case in the enclosure of Fig. 1. 

Fig. 5 is a cross-sectional view showing a process of attaching the lid to the 
outer case in the enclosure of Fig. 1. 

Fig. 6 is a cross-sectional view along the line VI- VI in Fig. 1, with the lid 
attached to the outer case. 

Fig. 7 is a circuit diagram of a power conditioner for a photovoltaic power 
generation system to be housed in the enclosure of Fig. 1 . 

Fig. 8 is a front view showing the power conditioner for a photovoltaic power 
generation system housed in the outer case of Fig. 1. 

Fig. 9 is a perspective view showing an enclosure for an outdoor-installed power 
conditioner in a second embodiment of the present invention. 

Fig. 10 is a front view showing a power conditioner for a photovoltaic power 
generation system housed in the enclosure of Fig. 9. 

Fig. 1 1 is a cross-sectional view along the line XI-XI in Fig. 9, with a lid 
attached to an outer case. 

Fig. 12 is a cross-sectional view along the line XII-XII in Fig. 9, with the lid 
attached to the outer case. 

Fig. 13 is a perspective view seen from the front side showing a structure of an 
outdoor-installed power conditioner in a third embodiment of the present invention. 
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Fig. 14 is a cross-sectional view along the line XIV-XIV in Fig. 13. 

Fig. 15 is a cross-sectional view along the line XV-XV in Fig. 13. 

Figs. 16A to 16D show a structure of an exhaust channel forming member: Fig. 
16A is a front view, Fig. 16B is a side view, Fig. 16C is a bottom view, and Fig. 16D is 
a top view. 

Fig. 1 7 is a circuit diagram of a system using an outdoor-installed power 
conditioner. 

Fig. 18 is a cross-sectional view along the line XVIII-XVIII in Fig. 13. 

Fig. 19 is a perspective view seen from the rear side showing the structure of the 
outdoor-installed power conditioner in the third embodiment of the present invention. 

Fig. 20 is a perspective view seen from the front side showing a structure of an 
outdoor-installed power conditioner in a fourth embodiment of the present invention. 

Fig. 21 is a cross-sectional view along the line XXI-XXI in Fig. 20. 

Fig. 22 is a perspective view showing an enclosure for a conventional outdoor- 
installed power conditioner. 

Fig. 23 is a front view showing the conventional outdoor-installed power 
conditioner. 

Fig. 24 is a perspective view showing an appearance of the conventional 
outdoor-installed power conditioner. 

Fig. 25 is a cross- sectional view along the line XXV-XXV in Fig. 24. 

Fig. 26 is a cross-sectional view along the line XXVI-XXVI in Fig. 24. 
Best Modes for Carrying Out the Invention 

In the following, embodiments of the present invention will be described with 
reference to the drawings. 

First Embodiment 

Fig. 1 is a perspective view showing ah enclosure for an outdoor-installed power 
conditioner in a first embodiment of the present invention. Referring to Fig. 1, an 
enclosure 1 housing a power converter installed outdoors includes an outer case 2 and a 
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lid 3 . Outer case 2 and lid 3 are made of a metal material. Outer case 2 and lid 3 are 
formed so as to have equal-sized attachment faces to eliminate difference in level on the 
surface of enclosure 1, improving the appearance of enclosure 1. 

An opening 4 is provided in a front face 2b, one of the four side faces of outer 
5 case 2. Along the periphery of opening 4, an outer peripheral portion 5 is formed so as 
to project from front face 2b. On a top face 5m of outer peripheral portion 5, a plate 
member 7 is provided extending from one end 15 to the other end 16 of top face 5m. 
In a bottom face 5n of outer peripheral portion 5, a plurality of screw holes 8b for 
fastening lid 3 to outer case 2 are formed. It is to be noted that, although outer 

10 peripheral portion 5 is formed along the periphery of opening 4 and plate member 7 is 
provided on outer peripheral portion 5 in the present embodiment, outer peripheral 
portion 5 may not be formed and plate member 7 may be directly attached on front face 
2b defining opening 4, on a side close to top face 2a. In addition, means for fastening 
lid 3 to outer case 2 is not limited to screws, and may be a structure employing fit. 

15 On a top face 3m of lid 3, a plate member 10 is provided at a position facing 

plate member 7 when lid 3 is attached to outer case 2. In a bottom face 3 n of lid 3, a 
plurality of holes 8a identified as first fixing means are provided at positions 
corresponding to screw holes 8b when lid 3 is attached to outer case 2. 

Fig. 2 is a cross-sectional view along the line II-II in Fig. 1. Referring to Fig. 2, 

20 plate member 7 extends as projecting from top face 5m of outer peripheral portion 5, 
and then it is directed toward opening 4 to form a bent guide portion 7a. On this 
occasion, a bent angle 22 is larger than 90°, and guide portion 7a is formed to be 
inclined. Plate member 7 is attached to outer peripheral portion 5 by spot welding. 

Fig. 3 is a cross-sectional view along the line III-III in Fig. 1. Referring to Fig. 

25 3, plate member 10 extends as projecting inwardly from top face 3m of lid 3. Plate 
member 10 is attached to lid 3 by spot welding. 

Fig. 4 is a cross-sectional view showing a condition in which the lid is attached 
to the outer case in the enclosure of Fig. 1. Fig. 4 shows a cross-sectional view of a 
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portion where plate members 7 and 10 closely contact. Referring to Fig. 4, a rear face 
3p of lid 3 and a face 10m of plate member 10 facing rear face 3p form a concave 
portion. An end face 5p of outer peripheral portion 5 and a face 7m of plate member 7 
facing face 10m form a convex portion. With lid 3 attached to outer case 2, the 
concave portion of lid 3 is inserted to the convex portion of outer case 2 formed in this 
manner. As a result, face 7m of plate member 7 and face 10m of plate member 10 are 
brought into close contact. Further, since plate members 7 and 10 are located as facing 
each other and their sectional shape is identical from one end 15 to the other end 16, 
close contact is achieved across one end 15 to the other end 16. 

It is to be noted that a waterproof packing member having weather resistance 
may be affixed to face 7m or 10m to further achieve closer contact between face 7m of 
plate member 7 and face 10m of plate member 10. When using the waterproof packing 
member, it has an effect of preventing faces 7m and 10m from being damaged by the 
contact with each other. 

Fig. 5 is a cross-sectional view showing a process of attaching the lid to the 
outer case in the enclosure of Fig. 1. The cross section shown in Fig. 4 corresponds to 
that shown in Fig. 4. Referring to Fig. 5, when lid 3 is to be attached to outer case 2, 
firstly, an end face lOn of plate member 10 comes into contact with a guide face 7n of 
guide portion 7a. Since guide face 7n is inclined, end face 1 On is guided smoothly from 
guide face 7n to face 7m. On this occasion, lid 3 moves in an inclined condition to 
coincide with the inclination of guide face 7n. Thereafter, when the top face of lid 3 
and the top face of outer case 2 come to have an identical height, a lower part of lid 3 is 
pushed in toward outer case 2. Through the procedure set forth above, lid 3 can be 
attached to outer case 2 to achieve close contact between face 7m of plate member 7 
and face 10m of plate member 10. 

Fig. 6 is a cross-sectional view along the line VI- VI in Fig. 1, with the lid 
attached to the outer case. Referring to Fig. 6, outer case 2 and lid 3 are fastened with 
a screw 31, using hole 8a and screw hole 8b. A space 32 is formed between top face 
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5m of outer peripheral portion 5 and top face 3m of lid 3. Similarly, a space 33 is 
formed on a side. Rainwater falling on enclosure 1 infiltrates through a gap between 
top face 2a of outer case 2 and top face 3 m of lid 3 onto top face 5m of outer peripheral 
portion 5. However, since plate members 7 and 10 are in close contact with each other, 
the rainwater does not intrude into outer case 2. The rainwater passes through space 
32 formed at the rear of plate members 7 and 10, and is guided to space 33 formed on 
both sides. Thereafter, it is drained out of enclosure 1 through a gap (not shown) from 
lid 3 provided at a corner portion 34 of outer peripheral portion 5. 

Fig. 7 is a circuit diagram of a power conditioner for a photovoltaic power 
generation system to be housed in the enclosure of Fig. 1. Referring to Fig. 7, the 
power conditioner for a photovoltaic power generation system includes an input/output 
terminal pad 51 and a power converter 54. Power converter 54 includes a main circuit 
component 52 such as a switching element, and a control circuit component 53 such as a 
microcomputer. A DC power supply 55, a commercial power system 57 and an in- 
home electric load 56 are formed outside enclosure 1 . Interconnections from DC 
power supply 55, commercial power system 57 and in-home electric load 56 and an 
interconnection from power converter 54 are connected to input/output terminal pad 51. 
The power conditioner for a photovoltaic power generation system within enclosure 1 is 
grounded by means of an earth wire 58 via input/output terminal pad 51. 

The power conditioner for a photovoltaic power generation system formed as 
described above converts DC power generated by a solar battery and output from DC 
power supply 55 into AC power at a frequency of 50/60 Hz in power converter 54. 
Then, it supplies the AC power to commercial power system 57 or in-home electric load 
56. 

Fig. 8 is a front view showing the power conditioner for a photovoltaic power 
generation system housed in the outer case of Fig. 1. Referring to Fig. 8, power 
converter 54 is mounted to an upper part of outer case 2, and input/output terminal pad 
51 is mounted to a lower part of outer case 2. Further below input/output terminal pad 



■ 17 - 



51, there are provided a plurality of interconnection holes 61 for guiding an 
interconnection from input/output terminal pad 51 to outside DC power supply 55, 
commercial power system 57 or in-home electric load 56. 

It is to be noted that, although the present invention is applied to a power 
5 conditioner for a photovoltaic power generation system in the present embodiment, it 
may be applied to a power conditioner for another system using a DC power supply 
such as a fuel cell. 

According to enclosure 1 for the outdoor-installed power conditioner formed as 
described above, plate members 7 and 10 are in close contact from one end 15 to the 

10 other end 16, preventing rainwater falling on enclosure 1 from infiltrating from top face 
5m of outer peripheral portion 5 to the inside of outer case 2. Since the rainwater is 
guided downward through the both sides of outer peripheral portion 5 and drained, the 
power conditioner housed in enclosure 1 can be protected from the rainwater. In 
addition, since lid 3 is attached to outer case 2 from the bottom of enclosure 1 , the 

15 attached part cannot be seen from the front side of enclosure 1 (from front face 2b in 

which the opening is provided). Thus, the appearance of enclosure 1 can be improved. 
Further, since plate members 7 and 10 are brought into close contact by inserting the 
concave portion formed by lid 3 to the convex portion formed by outer case 2, lid 3 
does not have to be attached to outer case 2 by means of a screw or the like at the upper 

20 part of enclosure 1 . Therefore, workability of attaching lid 3 to outer case 2 and the 
appearance of enclosure 1 can be improved. Furthermore, since guide portion 7a is 
provided on plate member 7, lid 3 can smoothly be attached to outer case 2. Therefore, 
workability of attaching lid 3 to outer case 2 can be improved. Further, such a 
structure can prevent a case where a worker mistakenly thinks that lid 3 is attached at an 

25 appropriate position and thus rainwater infiltrates from a gap made on that occasion into 
enclosure 1. 

Second Embodiment 

Fig. 9 is a perspective view showing an enclosure for an outdoor-installed power 
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conditioner in a second embodiment of the present invention. Referring to Fig. 9, an 
enclosure 50 for a power conditioner for a photovoltaic power generation system 
includes an outer case 65 and a lid 66. Lid 66 includes a lid 66a as a first portion 
closing an upper part of outer case 65 and a lid 66b as a second portion closing a lower 
5 part of outer case 65. That is, lid 66b is provided at a position closer to the ground 
than lid 66a. Outer case 65 is identical to outer case 2 in the first embodiment except 
that a fastening plate 91 for attaching lid 66a is provided. 

In lid 66a, a fastening plate 71 is provided at a position confronting lid 66b. On 
fastening plate 71, rectangular-shaped slits 72 are formed at a plurality of locations. At 

10 both ends of fastening plate 71, holes 73 for fastening lid 66a to outer case 65 are 

provided. Plate member 10 is provided as in lid 3 of the first embodiment. In lid 66b, 
a hooked portion 81 is formed at a position facing slit 72 formed in fastening plate 71 of 
lid 66a. Hole 8a is provided as in lid 3 of the first embodiment. 

Fig. 10 is a front view showing the power conditioner for a photovoltaic power 

15 generation system housed in the enclosure of Fig. 9. Referring to Fig. 10, lid 66a 
closes power converter 54 constituting the power conditioner. Lid 66b closes 
input/output terminal pad 51 constituting the power conditioner, and interconnection 
hole 61. When performing installation work, measuring voltage and current at a 
periodic inspection, or the like, work must be performed at input/output terminal pad 51 

20 and interconnection hole 61. Input/output terminal pad 51 and interconnection hole 61 
will be referred to as a maintenance portion 62. 

Fig. 1 1 is a cross-sectional view along the line XI-XI in Fig. 9, with the lid 
attached to the outer case. Fig. 1 1 shows details of a portion in which lid 66a is 
fastened to outer case 65. Referring to Fig. 1 1, lids 66a and 66b have edges 95 and 96, 

25 respectively, at a position where lids 66a and 66b confront each other. Edge 96 of lid 
66b is provided with an inclined face 94 formed so as to be directed toward the inside of 
enclosure 50 as it approaches lid 66a. 

On a rear face of fastening plate 91 provided to outer case 65, a nut 93 is 
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attached by crimping. With lid 66a attached to outer case 65, fastening plates 71 and 
91 have face-to-face contact with each other. Via hole 73 provided in fastening plate 
71, lid 66a is attached to outer case 65 by means of a screw 92 and nut 93 as second 
fixing means. After attaching lid 66a to outer case 65, lid 66b is attached to outer case 
65. Since lid 66b is attached so as to cover screw 92 on this occasion, screw 92 is 
hidden by lid 66b when enclosure 50 is seen from the front side. 

Fig. 12 is a cross-sectional view along the line XII-XII in Fig. 9, with the lid 
attached to the outer case. Referring to Fig. 12, lid 66b is attached to outer case 65 
with hooked portion 8 1 provided to lid 66b inserted into slit 72 provided in lid 66a. 
Thus, relative positional relation between lid 66a and lid 66b is fixed, more reliably 
preventing rainwater falling down lid 66a from infiltrating from a gap between lid 66a 
and lid 66b to the inside of enclosure 50. 

It is to be noted that a waterproof packing member (such as silicone rubber) may 
be affixed from one end to the other end of fastening plate 71 so as to fill a space 97 
formed between hooked portion 81 and fastening plate 71. When using such a 
waterproof packing member, rainwater infiltration from a gap between lid 66a and lid 
66b can be prevented even in a case where rainwater hits the ground, splashes upward, 
and is blown up from the bottom of enclosure 50 during a rainstorm. Further, with 
outer case 65 closed with lids 66a and 66b, a waterproof packing member may be 
affixed on rear face portions of lids 66a and 66b facing a vertically extending end face 5b 
of outer peripheral portion 5 shown in Fig. 9. When using such a waterproof packing 
member, rainwater infiltration from a gap between lids 66a and 66b and outer peripheral 
portion 5 can be prevented even in a case where rainwater hits a building, splashes and is 
blown in from behind the both sides of enclosure 50 during a rainstorm. 

According to enclosure 50 for the power conditioner for a photovoltaic power 
generation system formed as described above, since enclosure 50 includes lid 66b 
closing only maintenance portion 62, maintenance of the power conditioner can be 
performed by removing lid 66b. This can prevent a worker from accidentally touching 
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or damaging power converter 54 while working. In addition, this can prevent a foreign 
material such as dust from entering the inside of enclosure 50. Further, since screw 92 
is covered with lid 66b, appearance seen from the front side of enclosure 50 can be 
improved. Furthermore, since lid 66b has inclined face 94, rainwater falling down the 
5 surface of lid 66a can be prevented from infiltrating from a gap between edge 95 of lid 
66a and edge 96 of lid 66b to the inside of enclosure 50. 
Third Embodiment 

In the following, an outdoor-installed power conditioner in a third embodiment 
will be described with reference to the drawings. Fig. 13 is a perspective view seen 

10 from the front side showing a structure of an outdoor-installed power conditioner in the 
present embodiment. 

Referring to Fig. 13, an outdoor-installed power conditioner 101 includes an 
outer case 102 constituting an enclosure and a lid 104 covering an opening provided on 
the front side of outer case 102. An exhaust channel forming member 103 is connected 

15 to the enclosure, and outdoor-installed power conditioner 101 is installed outdoors by 
mounting exhaust channel forming member 103 on an outer wall of a building. An 
intake vent 105 is provided in a bottom face 102a of outer case 102, and a first exhaust 
vent 106 is provided in a rear face 102b of outer case 102. Intake vent 105 is formed 
with rectangular holes arranged in a plurality of rows. Exhaust channel forming 

20 member 103 is provided on rear face 102b of outer case 102 so as to internally 

communicate with the first exhaust vent 106, and a second exhaust vent 107 in the shape 
of a slit extending vertically is provided in its each side face. 

Fig. 14 is a cross-sectional view along the line XIV-XIV in Fig. 13. Referring 
to Fig. 14, on the inside of bottom face 102a of outer case 102, a waterproof cover 111 

25 is provided so as to cover intake vent 105. Waterproof cover 1 1 1 has an opening 1 12 
in its top face. On rear face 102b of outer case 102, a heat sink 1 13 is provided so as 
to be located above waterproof cover 111. The inside of heat sink 1 13 is divided into a 
plurality of chambers by a plurality of blade portions extending vertically. On the front 
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face of heat sink 113, there is provided a power converter 1 14 converting DC power 
output from a solar battery or the like into AC power. 

A fan supporting portion 1 1 8 is provided along a top face 1 02c of outer case 
102, and a plurality of apertures 1 19 are formed in its bottom face. It is to be noted 
that the bottom face of fan supporting portion 1 1 8 is inclined so as to become lower in 
level toward rear face 102b of outer case 102. The inside of fan supporting portion 
118 communicates with the first exhaust vent 106 provided in rear face 102b of outer 
case 102. On the inclined bottom face of fan supporting portion 118 facing heat sink 
113, there are provided a pair of fans 1 15a and 1 15b, each of which faces aperture 119 
formed in fan supporting portion 118. An aperture 1 17 is formed in a bottom face of 
fan 1 1 5 . A rotary blade 1 1 6 is provided within fan 115, and rotary blade 1 1 6 is 
connected to a motor (not shown) within fan 1 15. It is to be noted that the first 
exhaust vent 106 is provided as extending from a central portion to a right end portion 
in Fig. 14, and it is not provided at a portion adjacent to a left end. Although such a 
structure is employed in the present embodiment, if heat sink 1 13 is provided so as to 
extend from the right end portion to the left end portion of outer case 102, another fan 
115 may be added and the first exhaust vent 106 may be provided so as to extend to the 
left end portion. 

Fig. 15 is a cross-sectional view along the line XV-XV in Fig. 13. Referring to 
Fig. 15, an intake guide 133 extending toward a lower part of heat sink 1 13 is formed 
on the top face of waterproof cover 111. A power element 134, which is the most heat 
generating element in power converter 1 14, is provided so as to contact a surface of a 
heat sink 1 13. 

The bottom face of fan supporting portion 1 18 is inclined, and the bottom face is 
in contact with a fan connecting portion 1 3 5 of fan 1 1 5 . Fan 1 1 5 is fixed by inserting a 
convex portion 120 at the forward portion of the bottom face of fan supporting portion 
118 into a slit portion (not shown) at fan connecting portion 135 and fastening a lower 
end of each side of fan connecting portion 135 to rear face 102b of outer case 102 by 
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means of a screw 136a. Screw 136a is provided such that its screw head is directed to 
an opening 13 1 of outer case 102. Therefore, when performing maintenance of fan 
1 15, fan 115 can directly be removed from outer case 102 by removing lid 104 from 
outer case 102 and unfastening screw 136a from the side of opening 131 of outer case 
5 102. Further, when attaching a new fan to outer case 102, the above-mentioned 
procedure may be performed in the reverse order. 

Rotary blade 1 16 within fan 1 15 is provided such that a rotation axis of rotary 
blade 1 16 intersects the bottom face of fan supporting portion 1 18 at right angles. As 
rotary blade 116 within fan 1 1 5 is driven, air is blown in a direction indicated by an 

10 arrow 146. The direction of arrow 146 corresponds to the direction of the rotation 

axis of rotary blade 1 16 in fan 115. The air introduced into fan supporting portion 118 
by fan 1 15 flows in a direction indicated by an arrow 147, and is exhausted from the first 
exhaust vent 106 to the outside of outer case 102. On this occasion, the bottom face 
of fan supporting portion 1 18 is inclined such that an angle a formed by the direction 

15 indicated by arrow 146 and the direction indicated by arrow 147 becomes 70°. Thus, 
the air within outer case 102 can efficiently be blown to exhaust vent 106. 

It is to be noted that, in the present embodiment, angle a formed by the direction 
indicated by arrow 146 and the direction indicated by arrow 147 is set at 70°. As long 
as angle a is smaller than a right angle, that is, an acute angle, the air within outer case 

20 102 can be blown to exhaust vent 106 more efficiently than in the case where angle a is 
90°. With this structure, the head of arrow 146 indicating the direction of the rotation 
axis of rotary blade 116, that is, the direction of the air blown by rotary blade 1 16, is 
inclined toward the first exhaust vent 106. This allows the air exhausted from fan 1 15 
to flow toward the first exhaust vent 106 easily. 

25 Rear face 102b of outer case 102 is provided with an upper hook portion 137, a 

middle hook portion 140, and a lower screw-fastened portion 138. At positions 
corresponding to these portions on exhaust channel forming member 103, there are 
provided an upper engaged portion 152, a middle engaged portion 153, and a lower 
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engaged portion 154, respectively. Outer case 102 is fixed to exhaust channel forming 
member 103 by locking these portions and fastening them with screws. Thus, an 
exhaust channel 151 surrounded by rear face 102b of outer case 102 and an inner face of 
exhaust channel forming member 103 is formed. Further, by fixing outer case 102 to 
5 exhaust channel forming member 103 in this manner, outdoor-installed power 

conditioner 101 can be prevented from being detached from exhaust channel forming 
member 103 due to a rainstorm or the like. 

A first water stop member 108 is provided along a lower end portion of the first 
exhaust vent 106 formed in the upper part of rear face 102b of outer case 102. The 
10 first water stop member 108 lies so as to extend from one end to the other end of the 
first exhaust vent 106. Further, the first water stop member 108 is provided so as to 
form a right angle with an opening plane of the first exhaust vent 106, in other words, 
with rear face 102b of outer case 102, and to project toward the inside of exhaust 
channel 151. 

15 Figs. 16A to 16D show a structure of the exhaust channel forming member. 

Fig. 16A is a front view, Fig. 16B is a side view, Fig. 16C is a bottom view, and Fig. 
16D is a top view. An inclined top panel 110 forming a top face of exhaust channel 
forming member 103 is formed by bending an upper end portion of a rear panel 103 a of 
exhaust channel forming member 103 so as to be inclined at an obtuse angle with respect 

20 to rear panel 103. Thus, when exhaust channel forming member 103 is attached to 
outer case 102, the surface of inclined top panel 110 forming its top face is inclined so 
as to become lower in level with distance from outer case 102. Further, upper engaged 
portion 152 is provided continuously from an upper end portion of inclined top panel 
110. 

25 A side panel 103b and a bottom panel 103 c of exhaust channel forming member 

103 are formed by bending end portions of rear panel 103a of exhaust channel forming 
member 103 at right angles. A second exhaust vent 107 is provided in each side panel 
103b of exhaust channel forming member 103. On rear panel 103a of exhaust channel 
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forming member 103, a second water stop member 109 is provided so as to be located 
upper than the second exhaust vent 107. The second water stop member 109 projects 
toward exhaust channel 151 obliquely downwardly, and is provided in a direction 
perpendicular to inclined top panel 110. Further, the second water stop member 109 
has different projecting lengths depending on its position. A leftward part of the 
second water stop member 109 in Fig. 16A substantially corresponding to a position in 
which the first exhaust vent 106 is not provided is formed so as to project longer than 
the other part. In exhaust channel forming member 103, middle engaged portion 153 is 
provided on rear plate 103a, and lower engaged portion 154 is provided on bottom plate 
103c. 

Fig. 17 is a circuit diagram of a system using the outdoor-installed power 
conditioner in the present embodiment. With reference to Fig. 17, the system using the 
outdoor-installed power conditioner will be described briefly. 

Referring to Fig. 17, power converter 1 14 is provided within outer case 102. 
Power converter 114 includes a main circuit component such as a switching element, 
and a control circuit component such as a microcomputer. Interconnections from an 
external DC power supply 155, a commercial power system 157 and an in-home electric 
load 156 are connected to power converter 114. 

In the system using the outdoor-installed power conditioner formed as described 
above, DC power output from DC power supply 155 can be converted via power 
converter 1 14 into AC power at a frequency of 50/60 Hz, as in the first embodiment. 
Then, the AC power can be supplied to commercial power system 157 or in-home 
electric load 156. 

Fig. 18 is a cross-sectional view along the line XVIII-XVIII in Fig. 13. With 
reference to Fig. 18, a cooling structure of outdoor-installed power conditioner 101 will 
be described. 

Waterproof cover 111 has a cross section shaped in a rectangular box, and 
opening 1 12 is formed so as to be located in the proximity of the lower part of heat sink 
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113. An inclined plate 105a is formed at intake vent 105 so as to be directed toward 
the inside of outer case 102, thereby preventing rainwater infiltration from intake vent 
105 to the inside of outer case 102 during a rainstorm or the like. 

Outside cool air is taken in from intake vent 105 to the inside of outer case 102 
5 by driving rotary blade 116 within fan 115. The air taken in passes through a space 
formed within waterproof cover 1 1 1 and is exhausted from opening 112. On this 
occasion, the air is guided by intake guide 133 formed on waterproof cover 111, and 
moves to a space 163 formed within heat sink 113. 

Space 1 63 is divided into a plurality of chambers by vertically extending blade 

10 portions 121 (see Fig. 14) formed within heat sink 1 13, and the air passes through each 
chamber of space 163. The heat generated at power element 134 has been conducted 
to blade portions 121 of heat sink 113. The heat of blade portions 121 is removed as 
the cool air passes in contact with blade portions 121 within heat sink 113. As a result, 
power converter 1 14 is cooled down. 

15 The air heated by heat exchange with blade portions 121 when passing through 

space 163 within heat sink 1 13 is exhausted upward from heat sink 113. The air is 
taken in by fan 115, and passes through aperture 1 17 of fan 1 15 and aperture 1 19 of fan 
supporting portion 118. Then, after being guided to a space 164 within fan supporting 
portion 1 1 8, the air is exhausted from the first exhaust vent 106. On this occasion, the 

20 air passing though fan 115 moves along an axial direction of rotary blade 116. Since 
fan 1 15 is provided so as to be inclined as described above, when the angle a is 70°, 
about 60 percent of the air striking against the upper face of fan supporting portion 118 
flows in a direction toward the first exhaust vent 106 indicated by an arrow 167, and the 
remaining about 40 percent flows in a direction opposite to the first exhaust vent 106 

25 indicated by an arrow 166 and circulates within fan supporting portion 118. Thus, the 
air in outer case 102 can efficiently be blown to the first exhaust vent 106. 

The air exhausted from the first exhaust vent 106 moves along the backside of 
inclined top panel 110 and is guided to a lower part of exhaust channel 151, as indicated 
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by arrows. Then, through exhaust channel 151 bent by the projecting first water stop 
member 108 and second water stop member 109, the air is exhausted from the second 
exhaust vent 107 out of outdoor-installed power conditioner 101. Since the second 
water stop member 109 is provided in the direction perpendicular to the backside of 
inclined top panel 1 10, it allows the air guided by inclined top panel 1 10 to flow 
smoothly. In this manner, inclined top panel 1 10, the first water stop member 108 and 
the second water stop member 109 serve as an exhaust guide guiding the air in exhaust 
channel 151. 

Since exhaust channel 15 1 is formed surrounded by exhaust channel forming 
member 103 and rear face 102b of outer case 102, exhaust channel 151 can be secured 
reliably without being effected by failure in installing outdoor-installed power 
conditioner 101 or an external factor such as dust accumulation after the installation. 
In this manner, an increase in the temperature of power converter 114 can be suppressed 
by efficiently circulating air for cooling within outdoor-installed power conditioner 101 
and performing forced air cooling of power converter 114. 

Fig. 19 is a perspective view seen from the rear side showing the structure of the 
outdoor-installed power conditioner. Referring to Fig. 19, outdoor-installed power 
conditioner 101 is installed outdoors by mounting exhaust channel forming member 103 
on the outer wall of the building. In this manner, exhaust channel forming member 103 
serves as a mounting plate. The first exhaust vent 106 provided in outer case 102 is 
covered with exhaust channel forming member 103. This structure prevents rainwater 
from infiltrating from the first exhaust vent 106 to the inside of outer case 102. 

Further, the top face of exhaust channel forming member 103 is inclined so as to 
become lower in level with distance from outer case 102, in other words, as it 
approaches the outer wall on which the outdoor-installed power conditioner is mounted. 
Even in a downpour or the like, rainwater runs down to the outer wall side without 
accumulating on the top face of inclined top panel 110. This structure can prevent 
rainwater from infiltrating through a gap between upper hook portion 137 and upper 
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engaged portion 152 shown in Figs 14 and 18 to the inside of outdoor-installed power 
conditioner 101. 

Referring to Fig. 19, the shortest exhaust route between the second exhaust vent 
107a located in the left side face and the first exhaust vent 106 is formed between the 
second exhaust vent 107a and the left side end portion of the first exhaust vent 106. 
Similarly, the shortest exhaust route between the second exhaust vent 107b located in 
the right side face and the first exhaust vent 106 is formed between the second exhaust 
vent 107b and the right side end portion of the first exhaust vent 106. Here, the 
second exhaust vent 107 is located at a position lower than the first exhaust vent 106. 

Assuming a rainstorm with stormy gusts of wind, rainwater infiltrating from the 
second exhaust vent 107 located at a lower position into exhaust channel 151 may 
infiltrate from the first exhaust vent 106 to the inside of outer case 102. On this 
occasion, since the exhaust route from the second exhaust vent 107b on the right side to 
the first exhaust vent 106 is longer than the exhaust route from the second exhaust vent 
107a on the left side to the first exhaust vent 106 as seen in Fig. 19, the infiltration angle 
of rainwater becomes gentler. Further, the first water stop member 108 is not provided 
at the right portion in Fig. 19 in which the first exhaust vent 106 is not formed. These 
factors may increase the possibility of rainwater infiltration from the second exhaust vent 
107b in the right side face. 

In the present embodiment, to maintain waterproofing ability even in such a 
condition, the second water stop member 109 located between the second exhaust vent 
107b in the right side face and the first exhaust vent 106 is formed to project longer so 
as to block a linear rainwater infiltration route formed therebetween. Thus, even if you 
look inside from either of the second exhaust vents 107, the first exhaust vent 106 
cannot be seen. 

With this structure, even if rainwater hits the ground, splashes upward and 
infiltrates from the second exhaust vent 107 to the inside, for example, rainwater 
infiltration into the first exhaust vent 106 can be prevented by means of the first water 



- 28 - 



stop member 108 and the second water stop member 109. At the same time, the length 
of the second water stop member 109 is set as necessary, minimizing an adverse effect 
on exhaust efficiency in exhaust channel 151 by the second water stop member 109. 
Fourth Embodiment 

5 Next, a fourth embodiment of an outdoor-installed power conditioner will be 

described. Fig. 20 is a perspective view seen from the front side showing a structure of 
an outdoor-installed power conditioner in the present embodiment, and Fig. 21 is a 
cross-sectional view along the line XXI-XXI in Fig. 20. In these drawings, members 
corresponding to those in the third embodiment have same reference numerals. 

10 In the fourth embodiment, the top face of exhaust channel forming member 103 

is formed horizontally. Further, an exhaust guide 139a is attached on rear face 102b of 
outer case 102 to guide the air exhausted from the first exhaust vent 106 to the lower 
part of exhaust channel 151 smoothly. 

Also in the present embodiment, fan 1 1 5 is inclined with respect to exhaust vent 

15 106 such that the direction indicated by arrow 146 as the direction in which the air 

blown out from fan 1 15 flows and the direction indicated by arrow 147 as the direction 
in which the air exhausted from exhaust vent 106 flows form an acute angle. 

According to a cooling structure of outdoor-installed power conditioner 101 
formed as described above, since the direction indicated by arrow 146 as the direction in 

20 which the air blown out from fan 115 flows and the direction indicated by arrow 147 as 
the direction in which the air exhausted from exhaust vent 106 flows form an acute 
angle, the air blown out from fan 1 15 is efficiently exhausted from exhaust vent 106 out 
of outer case 102. In addition, by means of intake guide 133 provided on waterproof 
cover 111, outside cool air is efficiently guided from intake vent 105 into heat sink 113. 

25 Further, by means of exhaust guide 139 provided within a space formed by mounting 
plate 3, the air exhausted from the first exhaust vent 106 is efficiently guided to the 
second exhaust vent 7. For these reasons, an increase in the temperature of power 
converter 1 14 can be suppressed by efficiently circulating air for cooling within outdoor- 
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installed power conditioner 101 and performing forced air cooling of power converter 
114. 

As has been described above, both in the third and the fourth embodiments, fan 
1 1 5 is inclined with respect to the first exhaust vent 106 such that the direction in which 
5 the air blown out from fan 1 1 5 flows and the direction in which the air exhausted from 
the first exhaust vent 106 flows form an acute angle. A conventional outdoor-installed 
power conditioner has a problem that the air taken in by the fan is not efficiently 
exhausted out of the outer case because the direction in which the air blown out by the 
fan flows is relatively perpendicular to the direction in which the air exhausted from the 

10 exhaust vent flows. On the other hand, in the third and the fourth embodiments, the 
structure as described above can solve the conventional problem and allows the air 
exhausted from fan 1 15 to be exhausted from the first exhaust vent 106 efficiently. 
Thus, cooling efficiency within outdoor-installed power conditioner 101 is improved, as 
compared with the conventional outdoor-installed power conditioner. 

15 Further, in the third and the fourth embodiments, waterproof cover 1 1 1 is 

provided so as to cover intake vent 105, preventing rainwater from infiltrating from 
intake vent 105 to a space provided with electronics such as power converter 1 14. 
Particularly, even in a condition that rainwater hits the ground, splashes upward and is 
blown up from bottom face 102a of outer case 102 during a rainstorm or the like, 

20 rainwater infiltration can effectively be prevented. Thus, electronics provided within 
outer case 102 can be protected from rainwater more reliably. 

Now, a comparison of the third embodiment with the fourth embodiment 
indicates that the third embodiment has more excellent features than the fourth 
embodiment as described below. In the fourth embodiment, since the top face of 

25 exhaust channel forming member 103 is formed horizontally, rainwater may accumulate 
thereon when a rainstorm occurs. In that case, the rainwater may infiltrate into exhaust 
channel 151 from a gap between upper hook portion 137 and upper engaged portion 
152. The infiltrating rainwater may further be fanned by wind from the second exhaust 
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vent 107 and infiltrate via the first exhaust vent 106 into outer case 102. 

On the other hand, in the third embodiment, the top face of exhaust channel 
forming member 103 is inclined so as to become lower in level with distance from outer 
case 102. Thus, rainwater does not accumulate on inclined top plate 1 10 forming the 
5 top face of exhaust channel forming member 103, and runs down to the side opposite to 
outer case 102. This structure can prevent rainwater from infiltrating to the inside 
from a gap between upper hook portion 137 and upper engaged portion 152, that is, 
between the connecting portions of outer case 102 and exhaust channel forming member 
103. 

10 Further, in the fourth embodiment, exhaust guide 139a is provided in front of the 

first exhaust vent 106. On the other hand, in the third embodiment, since inclined top 
plate 1 10 forming the top face of exhaust channel forming member 103 is inclined as 
described above, the backside of inclined top plate 110 guides the air exhausted from the 
first exhaust vent 106 to the lower part of exhaust channel 151. Thus, the number of 

15 members required can be reduced, compared with the fourth embodiment. 
Industrial Applicability 

As has been described above, the outdoor-installed power conditioner in 
accordance with the present invention can be used with being mounted on an outer wall 
of a building or the like. Since it has an excellent waterproof structure, it is suitable 

20 especially when being installed at a location where rain or the like falls thereon. 
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